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1  | BACKGROUND

Many studies have already shown that ensuring proper nurse staff-
ing positively influences the quality of nursing services and patient 
safety. Countries such as the US, Australia, and Japan have man-
dated the minimum required level of nursing staffing by law. In South 
Korea (hereafter Korea), a graded fee system for nursing care—in 
which different fees are applied depending on the number of pa-
tients per nurse—is being implemented. In an attempt to encourage 
hospitals to employ more nurses, the higher the grade, the higher 

the fee that is charged for inpatients. For tertiary hospitals, if one 
nurse takes care of four or more patients, the criteria for the low-
est grade—grade six—is satisfied. For the highest grade, grade one, 
one nurse takes care of less than two patients (Ministry of Health & 
Welfare, 2017). However, this does not address the number of pa-
tients being taken care of by nurses working together in a shift. If the 
criteria were to be converted to the number of patients per shift, one 
nurse takes care of approximately 15 patients in grade six, and seven 
to eight patients in grade one. Given that the criteria for assessing 
nursing services, such as Korea's grading system, address only the 
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likely minimum level of nurse/patient ratio, it would be impractical 
to view any outcome as optimal.

Various patient-related, hospital-related, and regional factors in-
fluence the hiring of nurses in hospitals (Park et al., 2013). Among 
many factors, patient-related (such as inpatients’ nursing needs) and 
nursing organization-related factors (such as the transfer systems 
employed by nursing units), and the proficiency level of nurses could 
be direct factors. To determine the optimal number of nurses for 
nursing units, accurate data on factors affecting the level of nursing 
care are needed. Therefore, it is difficult to accurately estimate the 
demand for nurses due to deficiency of accurate data (Rauhala & 
Fagerström, 2004). Despite these limitations, studies on the estima-
tion of nursing workload based on identifying the nursing needs of 
hospitalized patients have been continuously conducted.

To investigate inpatients’ needs for nursing service, it is imper-
ative to first classify patients based on the amount of their needs 
for nursing service. The score of inpatients’ needs for nursing ser-
vice is calculated using PCTs, and patients are classified based on 
their PCT scores. The patient classification system that reported 
the most research results is the RAFAELA system, which was de-
veloped by researchers at Oulu University Hospital in Finland in 
1994. It estimated the optimal level of nurse staffing based on the 
results of patient classification and nursing intensity. Since 1990s, 
research on PCT has been steadily progressing in Korea. The 
Korean patient classification system (KPCS) tool has been most 
commonly used by researchers and clinical nurses since its devel-
opment in 2000 by the Hospital Nurses’ Association to measure 
nursing workload. A revised edition based on a tool originally de-
veloped in the US for application in Korea, often used in both clinic 
settings and research, was published in 2009. During the develop-
ment, the validity, construct validity, and reliability tests for KPCS 
were conducted (Song et al., 2009). This revised tool consists of 
12 domains, 50 nursing activities, and 73 items for general wards 
(Song et al., 2010), and is both complex and detailed. On the other 
hand, the PCS used in other countries, such as the Oulu patient 
classification (OPC) in Finland, is simpler than KPCS. The OPC of 
Finland is a prototype tool composed of only six items (Fagerström, 
Rainio, Rauhala, & Nojonen,  2000a, 2000b), and another simple 
Belgian tool was composed of 27 nursing activities (Sermeus et al., 
2008). Moreover, there is another weakness in the KPCS, which 
classifies patients based on patients’ needs focused on direct nurs-
ing service.

An integrative literature review of research findings on PCTs 
published within and outside Korea to calculate nursing need, as well 
as on how these findings are used, will provide significant evidence 
of the need for a new PCT. In addition, nursing workload indicates 
the amount of nursing work that should be provided according to the 
nursing needs of the patients. On the other hand, nursing intensity 
refers to the amount of nursing work described as a concept reflect-
ing the level of proficiency of the nurses (Clarke, 2006). For exam-
ple, when two nursing units may have a similar nursing workload, 
the nursing intensity may differ if the level of proficiency of nurses 
across the units is different. Therefore, to calculate the optimal level 

of nursing staff, it is more effective to use nursing intensity rather 
than nursing workload.

1.1 | Research objective

This study aimed to comparatively review the characteristics of se-
lected Korean and internationally published studies that have devel-
oped or applied PCTs for the evaluation of nursing intensity, related 
factors that were reflected in patient classification, and the applica-
tion or utilization of the results of patient classification. In addition, 
it aimed to review the reliability and validity of the PCTs or nursing 
time measurements used by the selected studies.

2  | THE STUDY

2.1 | Design

This study was an integrative literature review exploring studies 
published in Korea or internationally that developed and applied 
PCTs for the measurement of nursing intensity in nursing units. It 
reviews the characteristics of patient classification methods and the 
use of classification results.

2.2 | Method

2.2.1 | Literature search, inclusion, and 
exclusion criteria

The data for this study were obtained from studies published in 
Korea or international studies published in English that developed 
or applied PCTs to evaluate nursing intensity in general wards and 
intensive care units between 2000 and 2017. Two Korean elec-
tronic databases, the Research Information Service System and the 
National Assembly Library, and one international electronic data-
base, PubMed, were searched. For Korean studies, “patient classi-
fication,” “severity,” and “nursing intensity” were used as keywords 
to search titles. Studies duplicated across the databases were re-
moved, yielding a total of 235 eligible studies. For international 
studies, the following keywords were used to search for titles: 
(“patient*” and “classification,” “acuity,” “severity”) and (“nursing” 
and “intensity,” “demand,” “need”), yielding a total of 302 eligible 
studies.

A literature search was conducted from July 3 to 14, 2017. The 
following criteria was used to select studies: (a) conducted on pa-
tients or nurses in general wards or intensive care units; (b) classified 
patients for investigation of nursing intensity; (c) original articles; (d) 
published in Korean or English; and (e) published in peer-reviewed 
journals. The abstract and title were reviewed for an initial selection 
of 90 studies (33 Korean studies and 57 international studies), and 
full text articles were reviewed for a final selection of 25 studies (12 



     |  2107KO and PARK

Korean studies and 13 international studies). Two researchers inde-
pendently selected the studies; when the researchers had different 
opinions, they reached consensus through discussion. The selection 
process of the 25 studies selected for this study is summarized in 
Figure 1.

2.2.2 | Data extraction

To extract data from the studies selected, the conceptual frame-
work suggested by DeGroot (1989) for the evaluation of patient 
classification systems was used. DeGroot (1989) also suggested 
that the following six elements should be considered for the se-
lection of appropriate patient classification systems: validity, re-
liability, simplicity/efficiency, utility, objectivity, and receptivity. 
Based on these six elements, data were gathered from the 25 
selected studies as follows. First, in order to confirm the over-
all characteristics, objectivity, and utility of the selected studies, 
author, country, design, setting, objectivity, utility, and investi-
gation contents were extracted. Second, in order to confirm the 
reliability, validity, and simplicity of the PCTs used, the number 
and name of domains in the tools, type of tool, rater, and the reli-
ability and validity of the tools were extracted. For the eight stud-
ies that measured nursing time, the number and name of domains 
that measure direct and indirect nursing, rater, and the reliabil-
ity and the validity of the tools used for measurement of nursing 
time were similarly extracted. As with the selection of studies, 
when the two researchers had different opinions, consensus was 
reached through discussion.

2.3 | Ethics

As this study involved a review of published literature, Research 
Ethics Committee approval was not required.

3  | RESULTS

3.1 | Summary of the selected studies

A total of 12 Korean studies and 13 international studies were se-
lected. Of these, eight concerned intensive care units, whereas 17 
dealt with general units. One study employed a pretest–posttest 
quasi-experimental design, and the remaining 24 employed a sur-
vey. Twelve studies were conducted in Korea, nine in Finland, two 
in Brazil, one in Sweden and one in Belgium. Eight studies measured 
nursing time and workload, six calculated the optimal number of 
nurses based on nursing intensity, and seven investigated other re-
lated variables. Fourteen studies aimed to develop and validate the 
tools, and 15 aimed to utilize the tools. Twenty-two studies investi-
gated patient classification, eight investigated nursing time, and an-
other eight investigated other related variables (Table 1).

3.2 | Literature on PCTs

Among the Korean studies, three on general nursing wards used the 
same tool, the KPCS, comprising 12 domains. Moreover, two studies 
on ICUs used the same tool comprising eight domains (Table 2).

F I G U R E  1   Literature selection process
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Of the international studies, nine Finnish studies used the 
RAFAELA system, which consists of three steps; patient classifica-
tion using OPC composed of 6 domains, nursing intensity point per 
nurse, and optimal level of nurses’ workload established using the 
Professional Assessment of Optimal Nursing Care Intensity Level. 
Dal Sasso and Barra (2015), from Brazil, evaluated six cognitive 
domains using the National Aeronautics and Space Administration 
Task-Load index. Padilha et  al.  (2008), also from Brazil, confirmed 
nursing activity scores in intensive care units to investigate nurs-
ing workload and determine the association between nursing ac-
tivity scores (NAS) and patient variables. Levenstam and Bergbom 
(2002) from Sweden used the Zebra system, which consists of four 
steps: patient classification, investigation of nursing activities, cal-
culation of the optimum number of nurses and quality of nursing 
care. Sermeus et al. (2008) from Belgium confirmed the intensity of 
nursing activities based on the Belgian Nursing Minimum Data Set 
on nine areas and 23 items. The PCTs composed of 5–12 domains 
were rated by nurses, unit managers and attending nurses. Among 
the studies on PCTs, 14 did not report results of reliability test and 
10 did not conduct the validity tests for the tools.

3.3 | Literature on nursing time measurement

Of the 25 selected studies, eight measured nursing time for each 
patient category. Results of these studies were summarized in terms 
of the participants, survey period, tool's name, details of direct and 
indirect nursing, rater, validity and reliability (Table 3).

Most studies from Korea directly measured nursing time. Of 
the 12 Korean studies, four were conducted in intensive care units, 
whereas four were in nursing ward units. Two studies calculated 
conversion indices that correspond to a score of one in applicable 
PCTs, and most studies investigated the mean daily nursing time per 
patient in each patient category or for patient classification scores. 
Most studies employed direct observation to measure nursing time, 
whereas Kang et  al.  (2001) classified nursing activities for patient 
classification based on the data saved from an electronic medical 
recording system.

The surveys of the nursing time were conducted by the staff 
nurses in nursing wards or intensive care units, nursing students, unit 
managers and researchers. Most of the surveyors who conducted 
observation of direct nursing time were nurses. In the two studies, 
the fourth-year nursing students and the nursing administrators sur-
veyed the nursing time (Kang et al., 2001; Lee et al., 2000).

Nursing time was surveyed by dividing it into 8–13 domains of di-
rect nursing and 4–8 domains of indirect nursing. Song et al. (2009) 
used 12 domains: vital signs, monitoring, respiration, hygiene, diet, 
excretion, exercise, examination, medication, treatment, special 
treatment, education and emotional support. Kim and Jang (2002) 
surveyed 13 domains including safety nursing, communication and 
education, emergency nursing and palliative nursing. For indirect 
nursing, Cho et al. (2000) surveyed 22 items in the following eight do-
mains: preparing and organizing treatment, reviewing prescriptions, A
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planning and rounding, contacting business, reporting and confer-
encing, writing reports and documents, environmental management 
and moving space. To measure validity, Cho et al.  (2005) and Park 
et  al.  (2003) confirmed the correlation between patient classifica-
tion scores and direct nursing time per patient. Three studies (Lee & 
Song, 2005; Park et al., 2003; Sung et al., 2007) tested content va-
lidity through expert groups, whereas other studies did not conduct 
validity test (Cho et al., 2005; Kang et al., 2001; Song et al., 2010).

4  | DISCUSSION

This study comparatively reviewed research trends of Korean and 
international studies on PCTs. A total of 25 studies were selected 
according to selection criteria. Most selected studies were quanti-
tative, with one qualitative and one quasi-experimental study. This 
indicated a lack of variety in study designs for research on PCTs, with 
a deficit of experimental or qualitative studies. Korean studies could 
be classified into two groups: first, those aimed at the development 
of tools, and containing content validity with experts and subse-
quently construct validity in clinic settings; second, those that cal-
culated conversion coefficients for nursing costs (Park et al., 2003; 
Sung et  al., 2007) and nursing time (Cho et  al., 2000, 2005; Kang 
et al., 2001; Kim & Jang, 2002; Park et al., 2003; Song et al., 2010; 
Sung et al., 2007) based on PCTs. Korean studies have focused on 
the calculation of conversion coefficients of nursing time and cost 
after the development of PCTs.

Abdella and Levine (1979) classified approaches for patient 
classification into prototype and factor type. Most studies from 
Korea used factor type, whereas international studies including 
the RAFAELA and Zebra systems used prototype. Although the ap-
proach using factor type can be more objective, it is limited as it can-
not represent all of patients’ needs for nursing; therefore, it could be 
rather less accurate. The RAFAELA system from Finland considered 
such shortcomings and concluded that it is more efficient and accu-
rate to conduct a survey using prototype by expert nurses.

This study re-classified the purpose of the 25 studies from four 
perspectives: studies on (a) nursing workload and nursing time, (b) 
nursing cost and nursing charge, (c) calculation of staffing models 
and (d) other variables affecting PCTs. Of these, eight studies vali-
dated PCTs whereas only two studies calculated nursing charge or 
cost (Park et al., 2003; Sung et al., 2007). Eight of the 25 selected 
studies measured nursing workload and time, of which, seven were 
conducted in Korea and one, abroad. Unlikely research conducted in 
Korea, fewer studies among international journals measured nursing 
time. Traditionally, PCTs aim to allocate appropriate nursing person-
nel (Fagerström et  al.,  2000a, 2000b). Most Korean studies em-
ployed work sampling and time-and-motion study design. Traditional 
time studies have faced criticism owing to limited methodology, as 
they cannot comprehensively show the quality and characteristics 
of nursing activities. As nursing activities are complex and involve 
various simultaneous activities, multiple activities should be consid-
ered at the same time in a manner that cannot be achieved through 

a simple calculation of time. Therefore, a traditional time study de-
sign cannot adequately reflect the realities of nursing. Moreover, it 
involves a great deal of time itself in addition to cost (Fagerström 
et al., 2000a, 2000b). A total of eight studies calculated nursing time 
based on PCTs, with seven Korean studies and one international 
study. This seems to be because international researchers have con-
cluded that modelling staffing through simple calculation of time is 
limited.

In terms of the number of domains that comprise PCTs, most 
Korean studies used 10 domains or more, whereas international 
studies were simpler, using around six domains. Regarding validation 
of PCTs, only a few studies (Cho et al., 2005; Kim & Park, 2007; Song 
et al., 2009) reported validity test (Fagerström et al., 2000a, 2000b; 
Fagerström & Rauhala, 2007; Padilha et al., 2008) and reliability test 
(Sung et al., 2007). Among international studies, the validity and re-
liability tests were reported only in the Finnish studies. The Finnish 
studies cited the value of reliability and validity tests drawn from 
one specific study. The RAFAELA system consists of three steps. 
First, patient classification is surveyed using one of the simplest in-
struments—the OPC—which consists of the following six elements 
scored on a four-point scale and classified into four groups: (a) plan-
ning and coordinating nursing care; (b) respiration, circulation, and 
symptoms of illness; (c) nutrition and medication; (d) hygiene and 
secretion; (e) activity, sleeping, and rest; and (f) teaching and super-
vision of treatment and follow-up, and emotional support. Second, 
nursing intensity point per nurse is calculated using a daily nursing 
resource. Finally, the optimal level of nurses’ workload is estab-
lished using the Professional Assessment of Optimal Nursing Care 
Intensity Level (PAONCIL), measured on a seven-point scale (−3 indi-
cates lowest priority task and + 3 highest priority task) (Fagerström 
et  al.,  2000a, 2000b). On the other hand, most Korean studies 
showed validity test, although some studies did not report reliability 
test. Compared to studies from Korea, international studies tended 
to have omitted the investigation of content validity.

For Korean studies, researchers developed and used KPCS as a 
PCT. They tended to insufficiently consider indirect nursing activi-
ties that also influence nursing intensity. Therefore, the PCTs being 
used do not adequately reflect the reality and underestimate the 
adequate level of nursing staffing. Even the studies that surveyed 
indirect nursing activities only measured nursing time to calculate 
nursing workload and failed to consider patients’ disease or nurs-
ing skill mix. The skill mix determines the distribution of new and 
experienced nurses per shift, which affects their ability to cope 
with emergent situations such as cardiopulmonary resuscitation. 
Consequently, nursing intensity is underestimated because var-
ious factors affecting it were not reflected. In contrast, six of 13 
international studies focusing on the calculation of nursing staffing 
(Aschan et al., 2009; Fagerström et al., 2000a, 2000b; Fagerström & 
Rauhala, 2007; Rainio & Ohinmaa, 2005; Sermeus et al., 2008) con-
sidered various variables affecting nursing intensity. Specifically, the 
RAFAELA system from Finland (Rauhala & Fagerström, 2007), the 
Zebra system from Sweden (Liljamo et al., 2016) and the NAS from 
Brazil (Padilha et  al.,  2008) are the cases. According to the result 
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from Rauhala and Fagerström (2007), the PCS was found to explain 
approximately 45% of variance in the nursing workload, whereas 
the nursing workload from non-patient factors explained 11% of the 
variance. The non-patient factors included administration, human 
resources, mental stress, cooperation within nursing units and coop-
eration between nursing units.

Levenstam and Engberg (1993) from Sweden proposed the 
Zebra system. This patient classification system includes two ad-
ditional parts to record staffing situations and deficiencies in the 
quality of nursing from understaffing. For patient classification, 
direct nursing activities for each patient are measured for 24 hr. 
Patient classification includes six domains of direct nursing activ-
ities, and each domain has one to three determinators that reflect 
the level of nursing activities according to dependency level. Each 
combination of determinators reflects one of the four categories 
of direct nursing activities. Category one refers to minimal need of 
nursing activities, category two to average need, category three 
to above-average need and category four to intensive need. At the 
end of each month, the mean number of patients in each cate-
gory of care, per day, is calculated for each nursing unit. In ad-
dition to the actual and required average daily staffing situation 
for each shift, the staffing situation per nursing unit is also calcu-
lated—as well as occupancy rate and turnover rate per bed—per 
month. These data are constructed into graphs for each nursing 
unit in each department, and these graphs are delivered to attend-
ing nurses or clinical mangers monthly. Levenstam and Bergbom 
(2002) proposed that the Zebra system is sensitive to changes in 
patients’ need for direct nursing activities. Further, they proposed 
that reliable patient classification systems are significant in ex-
plaining and recording changes in nursing needs.

Korean studies developed patient classification systems and 
confirmed their validity and reliability, calculated nursing time for 
patient categories or developed conversion coefficients. However, 
almost none of them attempted to develop appropriate staffing mod-
els or found variables that can be considered within nursing models, 
as was often done in international studies. By contrast, international 
studies attempted to calculate the adequate level of nursing staffing 
for each nursing unit by confirming nursing intensity. As indicated by 
these findings, in the future, Korean studies should aim to develop 
a model for calculation of optimum number of nurses based on PCT 
results, along with the development of PCT using a new approach.
This review was limited to international studies published in English 
and Korean only. It is suggested that a wider, systematic review of 
literature should be carried out in the future.

5  | CONCLUSION

Based on the findings of this study, when comparing international 
studies with those conducted in Korea, the latter showed the fol-
lowing characteristics. Many studies did not sufficiently consider 
indirect nursing activities influencing nursing intensity as well as 
non-patient factors and approached nursing activities using only 

simple time studies. There was a considerable lack of research sug-
gesting a model for calculation of the optimum number of nurses 
based on the nursing intensity including workload and nursing 
time. Therefore, it is necessary to develop a PCTs using new ap-
proach that can reflect the patients’ non-clinical factors, rather 
than time study. Additionally, it should develop a model for cal-
culating optimum number of nurses based on precisely measured 
nursing strength, which reflects both indirect and direct nursing 
care.
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